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BRITISH ASSOCIATION SCRAPS. 


—~1oo—_ 


Mr. B. H. Ines Parerave, President of the Section 
of Economic Science, made the following suggestive 
remarks at the close of his address: The old age of the 
honest working man should be made secure against dis- 
tressing want or degrading relief, and the power of 
obtaining rational pleasures should be provided for him 
within reasonable bounds. The question for the economist 
to consider is—How far can it be granted without impairing 
the great principle of self-help? This is a point too fre- 
quently ignored ; but, considering the condition of many 
of our working classes, their prospects in this country, and 
the openings which our colonies and the United States pro- 
mise to energetic industry, we must be prepared to offer 
better terms than we hitherto have done to those who con- 
tinue to dwell here. Legislation, conceived in a somewhat 
similar spirit, has recently been determined on in the 
German Empire; and if the iron spirit of Prince Bis- 
marck has felt it needful to yield this concession to 
popular feeling, it would not seem improbable that other 
statesmen may have, willingly or otherwise, to travel 
in the same road. There are limits, however, to the 
application of this class of payments by the State which 
must be borne in mind. Mr. Fawcett is careful to enforce 
this warning. The real incentive to labour and economy is 
individual interest. Self-help is the best help. The ques- 
tion how far the principles usually included under the de- 
nomination of Socialism should be taken into consideration 
by the State is one economists would do well to con- 
sider. The economist who sees that the happiness of the 
community can only be secured by causing individuals to 
submit to restraints which are irksome and perhaps painful 
should not be termed cruel for pointing out what is essen- 
tial to the general well-being. A community which is not 
prosperous can scarcely possess all the elements essential 
for happiness. Economic science, like all other branches 
of science, is governed by certain laws. These laws must 
be adhered to, though it may not be possible to affirm of 
them that they are always more than relatively true. 
Economie teaching is the natural utterance of the most 
fervent patriotism, and possesses the sanction even of a 
more serious authority. 








Mr. Lirron Forszs stated that the territory of Arizona 
is now practically opened up for the first time in its 
history by the completion of the new Atlantic and Pacific 
Railway. The portof Guaymas, on the Gulf of California, 
probably in the not far distant future will be the port of 
arrival at least for mails and passengers bound eastward 
from Australia, China, andJapan. At present Guaymas is 


a small Mexican town, consisting of adobe houses. Its 
harbour is excellent—one with deep water up to the very 
shore, and well sheltered from every wind. It is the only 
possible mail station on the Gulf of California, and is some 
500 miles, or nearly two days’ steaming, nearer Australia 
than San Francisco. Of all the western territories, Arizona 
has long been the most remote and inaccessible, and, there- 
fore, the least known of all the territories. The aridity of 
the climate and the presence of hostile Apache Indians 
have had much to do with this. Arizona is a country of 
extraordinary mineral wealth. In many parts of its exten- 
sive territory it offers large tracts of excellent land to the 
farmer and the stock-raiser. Its chief drawback is a want 
of water, but this can be supplied by irrigation works and 
by artesian wells. Coal, salt, and the precious metals exist 
in larger quantities probably than in any of the Western 
mining territories. The copper mines are even now the 
richest known. The area of the territory is about 114,900 
square miles, or approximately 73,000,000 acres—in other 
words, three times the size of the State of New York. The 
general topography of the country is that of a plateau, 
sloping towards the south and west from an altitude of 
7,000 feet to the sea-level. The surface of Arizona is much 
diversified, and contains some of the finest scenery in North 
America. In no country in the world can the evidences of 
past geological action be better studied. The cafion of the 
Colorado is a stupendous waterwork chasm, 400 miles long 
and from a quarter of a mile toa mile and a quarter in 
depth, and the scenery in many parts is grand and 
impressive. 





A NOTE on some recent astronomical experiments at high 
elevations on the Andes was contributed by Mr. Ralph 
Copeland. At La Paz (elevation 12,000 ft.), he saw stars 
with the naked eye, when the moon was full, that are 
with difficulty seen in Europe without artificial aid. At 
Puno (12,500 ft.), Canopus, Sirius, and Jupiter were 
visible to unaided vision from one to twenty-five minutes 
before sunset. A number of small planetary nebule 
and stars, with very remarkable spectra, were found 
in the southern part of the Milky Way, by searching 
with a prism attached to a 6-in. telescope on Professor 
Pickering’s plan. The most remarkable stars showed 
spectra of little more than two bright lines, one near D, 
and one beyond F, with a wave length of 467 mmm., which 
the author, in conjunction with Mr. Lohse, had observed in 
the spectra of various nebule ; y Argiis is a star of this 
type, with the addition that the line near D is threefold. 
Several close double stars were discovered. At Vincocaya 
(14,360 ft.) the solar spectrum was very much increased in 
brightness at the violet end. The solar prominences were 
seen with nearly equal ease in OC, D,, F, and Hy. With a 
small spectroscope a number of lines were visible beyond 
Hand H,. The solar corona was not seen, nor were any 
lines discernible in the spectrum of the zodiacal light, 
although that light was sufficiently bright to be very 
obvious when the moon was eight days old. 





Dr. CopELanp made also several interesting meteoro- 
logical observations. Black-bulb temperatures up to 
205°5 deg. F. were recorded, this being the limit of the 
tube of the instrument, and not the actual maximum. 
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With the black-bulb thermometer more than 13 deg. above 
the local boiling-point, the wet-bulb was below the freezing- 
point. At Arequipa (7,500 ft.), the relative humidity of 
the air was as low as 20 per cent., and not much. higher at 
other stations. The author believed that an observatory 
might be maintained with great facility at a height of 
between 9,000 ft. and 12,000ft., the night temperature 
being little below the freezing-point at any season. Beyond 
that height an increased elevation of 150 ft. roughly corre- 
sponded to a fall of the thermometer of 1 deg. F., and a 
depression of the barometer of 1-10th in., so that at 
15,000 ft. very arduous winter conditions were encountered. 





PROFESSOR JANSSEN gave an account of his observations 
on the solar corona, made at Caroline Island during the 
recent solar eclipse. He stated that in 1870 he had seen, 
for the first time, dark lines in the spectrum of the corona 
—indicating, probably, the existence of matter capable of 
reflecting the solar light. This observation had been con- 
firmed by some observers, while others had failed to obtain 
evidence of it. He thought that the failure was due to 
the fact that the telescopes used by most observers had too 
small an aperture compared with their focal length, so that 
the amount of light received by the slit of thé spectroscope 
was very small; the luminosity of the corona being very 
feeble. Dr. Janssen used a lens of 50 centimétres aper- 
ture, with a focal length of 150 centimétres to form the 
image on the slit of the spectroscope, which was one which 
admitted a large quantity of light. By means of an in- 
genious arrangement, it was possible to observe with one 
eye at the spectroscope, while the other noted through the 
finder the part of the corona examined. Dr. Janssen 
found a complicated spectrum with many dark lines. In 
the course of his paper he referred to the measurement by 
photographic means of the intensity of light, and stated 
that the corona was about as bright asthe full moon. Dr. 
Schuster thought that the differences observed at different 
eclipses, as to the existence of dark lines, might be real, 
and not due to want of illumination. During the eclipse 
in Egypt he had succeeded in photographing G as a dark 
line. He agreed with Dr. Janssen in attributing the re- 
flection of the solar light to meteoric matter, and pointed 
out that near the sun there were no lines, so that there the 
matter was self-luminous. Professor Stokes was inclined 
to refer the reflection to the action of small particles of 
matter shot out from the sun in the form of vapour, but 
condensed at a distance from its surface, forming, as it 
were, clouds of minute particles. 





Mr. Courts Trorrer, F.R.G.S8., sketched the physical 
geography, natural resources, and character of the inhabi- 
tants of New Guinea, in the belief that the interest at 
present felt in that country is, partly at least, due to the 
prospect of its becoming a field for European enterprise. 
The author attributes the prevailing ignorance about New 
Guinea to causes which have ceased to operate, as the 
difficulties of the navigation, now minimised by steam, the 
exclusive system of the Dutch in the Spice Islands, and 
latterly the diversion of the stream of enterprise towards 
Australia. After a short summary of, discovery and 
exploration, he traces the geological relations of New 
Guinea and Australia, showing the date of their separation 
to be recent, while the palzeozoic rocks of the inner ranges 
are identical with those of the Australian gold-fields, 
Densely - wooded mountain ranges make the interior 
difficult of access, though possibly some large rivers as yet 
unexplored may lead thither. The forests contain magni- 
ficent timber, fruits, barks, and gums. The sago palm 





(about which statistics are given) and sugar may become 
great staples. There are tracts of land suited for cattle 
raising and for tropical cultivation ; but it is a question 
how far such lands are unoccupied. The natives have a 
keen sense of rights in the soil, and probably would not 
work regularly for Europeans, Perhaps confidence might 
be created first by establishing trading depots. An active 
trade is now carried on between the hill and coast villages, 
but their requirements as yet are very few. Thus, though 
the resources of the country are great, the chances of imme- 
diate profit from their development are doubtful. The mass 
of the people are Papuans, a negroid race which, variously 
modified, extends throughout Melanesia. Their religion 
consists mainly of reverence for ancestors, and a fear of 
the spirits of the dead. They show marked artistic taste 
in the decoration of their houses, weapons, dc. The eastern 
peninsula of New Guinea is partly occupied by a wilder race, 
with Polynesian affinities. Their relations with English 
explorers have been exceptionally good, and it is hoped 
that steps will be taken to regulate their intercourse with 
the whites before serious collisions occur. With our great 
experience much might be done in this respect, and the 
protection thus afforded to the people would more than 
compensate for interference with individual liberty. The 
Dutch claims over Western New Guinea are vaguely based 
on those of their dependent, the Malay Sultan of Tidore. 
His rights have been enforced mainly by periodical raids 
for tribute and slaves, and it would seem that civilisation 
has thereby been not only checked, but has retrograded. 
Disclaiming controversy, the author points out that with 
the present tendency of matters in the Pacific, and the cer- 
tainty that the development of New Guinea must be the 
work of English hands and capital, its separation from the 
Australian system, to which it naturally belongs, would be 
a grave political inconvenience. Mr. Wilfred Powell 
added a number of facts from his own experience. The 
people were horribly frightened at looking-glasses, thought 
them a sort of fetish, and threw them away. Sago grew 
at all known parts of the island. It produced a vegetable 
fibre which in this country he was offered £35 a ton for. It 
grew upon a tree in shoots, which were cut when they 
were about to touch the ground. The cotton of the island was 
not of much use, as the staple was short and it was filled 
with small seeds. There were rice and great quantities of 
rough cinnamon. Eventually there would be a large pearl- 
fishery. There had been brought from the interior solid 
blocks of copper ore, and there were precious stones, opals 
being quite common. The natives were favourably im- 
pressed by missionaries, particularly Mr. Charles and Mrs. 
Laws, and, not knowing anything about convicts, accepted 
with open arms the French convicts who escaped from New 
Caledonia. The consequences might be imagined. Torres 
Straits were almost of as much importance to Australia as 
the Straits of Dover were to us, but they were filled with 
islands which would be formidable in the hands of an oppo- 
nent. It was extraordinary that we had as yet learnt so 
little about New Guinea, and he hoped that an English 
expedition would soon explore this terra incognita. Mr. 
H. O. Forbes said the natives were friendly if they were 
well treated, as they had been by the Dutch, but not by 
others who were not of that nationality. Mr. Sclater said 
the island was the home of birds of paradise, of which 
Count Salvadori had discovered 700 species. 








*.* The papers on “How to Get Strong,” by Mr. 
Tuomas Foster, ‘ Mathematics,” and ‘ Whist,” will 
shortly be resumed in these pages. 
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THE BIRTH AND GROWTH OF MYTH. 


By Epwarp Copp. 
XVIII. 


\ \ TIDESPREAD as a myth may be, it takes depth of 

root according to the more or less congenial soil 
where it is dropped. That about Tell found favourable 
home in the uplands and the free air of Switzerland ; with 
us, S. George, falling on times of chivalry, had abiding 
place, as also, less rugged of type than the Swiss marks- 
man, had Arthur, the “ Blameless King,” who, if he ever 
existed, is smothered in overgrowth of legends both native 
and imported. 

For such cycle of tales as gathered round the name 
of Arthur, and on which our youthhood was nourished, 
is as mythical as the wolf that suckled Romulus 
and Remus. Modern criticism and research have 
thoroughly sifted the legendary from the true, and if 
the past remains vague and shadowy, we at least 
know how far the horizon of certainty extends. The 
criticism has made short work of the romancing chronicles 
which so long did duty for sober history, and has shown 
that no accurate knowledge of the sequence of events is 
obtainable until late in the period of the English invasions. 
Save in scattered hints here and there, we are quite in the 
dark as to the condition of this island during the Roman 
occupation, whilst for anything that is known of times 
prior to this, called for convenience “ pre-historic,” we are 
dependent upon unwritten records preserved in tombs and 
mounds. The information gathered from these has given 
us some clue to what manner of men they were who con- 
fronted the first Aryan immigrants, and, enriched by 
researches of the ethnologist and philologist, enabled us to 
trace the movements of races westwards, until we find old 
and new commingled as one English-speaking folk. 

All or any of which could not be known to the earlier 
chroniclers. When Geoffry of Monmouth set forth the 
glory and renown of Arthur and his court, he recorded 
and embellished traditions six hundred years old, without 
thought of weighing the evidence or questioning the credi- 
bility of the transmitters. Whether there was a king of 
that name who ruled over the Silures, and around whom the 
remnant of brave Kelts rallied in their final struggle against 
the invading hordes, and who, wounded in battle, died at 
Glastonbury, and was buried, or rather sleeps, as the legend 
has it, in the Vale of Avilion, “hath been,” as Milton says, 
“doubted heretofore, and may again, with good reason, for 
the Monk of Malmesbury and others, whose credit hath 
swayed most with the learned sort, we may well perceive to 
have known no more of this Arthur nor of his doings than 
we now living.” 

The comparative mythologists say that he is a myth pure 
and simple ; a variant of Sigurd and Perseus ; the winning 
of his famous sword but a repetition of the story of the 
Teutonic and Greek heroes ; the gift of Guinevere as fatal 
to him as Helen to Menelaus ; his knights but reproductions 
of the Achaian hosts. Much of which is doubtless true. But 
the romance corresponded to some probable event ; it fitted 
in with the national traditions. There were struggles 
between the Kelts and subsequent invaders—Romans, 
Angles, Saxons, Jutes. There were brave chieftains who 
led forlorn hopes or fought to the death in their fastnesses. 
There were, in the numerous tribal divisions, petty kings 
and queens ruling over mimic courts, with retinues of 
knights bent on chivalrous, unselfish service. These 
were the nuclei of stories which were the early 
annals of the tribe, the glad theme of bards and 
minstrels, and from which a long line of poets, 





to the latest singer of the “Idylls of the King,” have 
drawn the materials of their epics. The fascination which 
such a cycle of tales had for the people, especially in days 
when the ballad was history and poetry and all literature 
rolled into one, was so strong, that the Church wisely im- 
ported an element which gave loftier meaning to the 
knightly life, and infused religious ardour into the camp 
and court. To the stories of Tristram and Gawayne already 
woven into the old romance, she added the half-Christian, 
half-pagan, legend of the knights who left the feast at the 
Round Table to travel across land and sea that they might 
free the enslaved, remove the spell from the enchanted, 
and deliver fair women from the monsters of tyranny and 
lust, set forth on what in her eyes was a nobler quest—to 
seek and look upon the San Graal, or Holy Vessel used by 
Jesus at the Last Supper, and into which Joseph of 
Arimathea collected the blood and water that streamed 
from the side of the crucified Jesus. This mystic cup, in 
which we have probably a sacrificial relic of the old British 
religion imported into the Christian incident with which it 
blended so well, floated, according to Arthurian legend, 
suddenly into the presence of the King and his Round 
Table knights at Camelot as they sat at supper, and was as 
suddenly borne away, to be henceforth the coveted object 
of knightly endeavour. Only the baptised could hope to 
behold it ; to the unchaste it was veiled ; hence only they 
among the knights who were pure in heart and life vowed 
to go in quest of the San Graal, and return not until they 
had seen it. So to Sir Galahad, the “just and faithful,” 
Tennyson sings how the sacred cup appeared, 


** Sometimes on lonely mountain meres 
I find a magic bark ; 
I leap on board: no helmsman steers : 
I float till all is dark. 
A gentle sound, an awful light ! 
Three angels bear the holy Grail : 
With folded feet, in stoles of white, 
On sleeping wings they’ sail. ; 
Ah, blessed vision! blood of God! 
My spirit beats her mortal bars, 
As down dark tides the glory slides, 
And, star-like, mingles with the stars.” 


Whilst in such legends as the Arthurian group the grain 
of truth, if it exists, is so imbedded as to be out of reach, 
there are others concerning actual personages, notably 
Cyrus and Charlemagne, not to quote other names from 
both “profane” and sacred history, in which the fable can 
be separated from the fact without difficulty. Enough is 
known of the life and times of such men to detach the 
certain from the doubtful, as, ¢.g., when Charlemagne is 
spoken of as a Frenchman and as a Crusader before there 
was a French nation, or the idea of Crusades had entered 
the heads of Most Christian Kings; and as in the legends 
of the infancy of Cyrus, which are of a type related to 
like legends of the wonderful round the early years of the 


. famous. 


This, however, by the way, since, leaving illustration of 
the fabulous in heroic story, it will be interesting to trace 
it through such a tale of pathos and domestic life as the 
well-known one of Llewellyn and his faithful hound, 
Gellert. 

Whose emotions have not been stirred by the story of 
Llewellyn the Great going out hunting, and missing his 
favourite dog ; of his return, to be greeted by the creature 
with more than usual pleasure in his eye, but with jaws 
besmeared with blood ; of the anxiety with which Llewellyn 
rushed into the house, to find the cradle where had lain 
his beautiful boy upset, and the ground around it soaked 
with blood ; of his thereupon killing the dog, and then 
seeing the child lying unharmed beneath the cradle, 
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‘and sleeping by the side of a dead wolf, from whose 
ravenous maw the faithful Gellert had delivered it? Most 
of us, in our visits to North Wales, have stood by Gellert’s 
grave at Beddgelert, little suspecting that the affecting 
story occurs in the folk-lore of nearly every Aryan people, 
and of several non-Aryan races, as the Egyptians and 
‘Chinese. 

Probably it comes to us as many other tales have come, 
through collections like the well-known ‘ Gesta Romano- 
rum,” compiled by medieval monks for popular entertain- 

‘ment. In the version given in that book, the knight who 

corresponds to Llewellyn, after slaying his dog, discovers 
that it had saved his child from a serpent, and thereupon 
breaks his sword and departs on a pilgrimage to the Holy 
Land. But the monks were no inventors of such tales; 
they recorded those that came to them through the pil- 
grims, students, traders, and warriors who travelled from 
West to Kast and from East to West in the Middle Ages, 
and it is in the native home of fable and imagery, the 
storied Orient, that we must seek for the earliest forms of 
the Gellert legend. In the Panchatantra, the oldest and 
most celebrated Sanskrit fable book, the story takes this 
form :—An infirm child is left by its mother while she goes 
to fetch water, and she charges the father, who is a 
Brahman, to watch over it. But he leaves the house to 
collect alms, and soon after this a snake crawls towards 
‘the child. In the house was an ichneumon, a creature 
often cherished as a house pet, who sprang at the snake 
and throttled it. When the mother came back, the ichneu- 
mon went gladly to meet her, his jaws and face smeared 
with the snake’s blood. The horrified mother, thinking it 
‘had killed her child, threw her water-jar at it, and killed 
it ; then seeing the child safe beside the mangled body of 
the snake, she beat her breast and face with grief, and 
scolded her husband for leaving the house. 

We find the same story, with the slight difference 
that the animal is an otter, in a later Sanskrit collection, 
the Hitopadesa, but we can track it to that fertile source 
of classic and medieval fable, the Buddhist Jatakas, or 
Birth Stories, a very ancient collection of fables, which, 
professing to have been told by Buddha, narrates his ex- 
ploits in the 550 births through which he passed before 
attaining Buddhahood. In the Vinaya Pitaka of the Chinese 
Buddhist collection, which, according to Mr. Beal, dates 
from the fifth century A.p., and is translated from original 
scriptures supposed to have existed near the time of Asoka’s 
council in the third century B.c., we have the earliest 
extant form of the tale. That in the Panchatantra is 
obviously borrowed from it, the differences being in un- 
important detail, as, for example, the nakula, or mon- 
goose, is killed by the Brahman on his return home, the 
wife having neglected to take the child with her as bidden 
by him. He is filled with sorrow, and then a Deva con- 
tinues the strain :— 

Let there be due thought and consideration, 
Give not way to hasty impulse, 

By forgetting the claims of true friendship 

You may heedlessly injure a kind heart (person) 
As the Brahman killed the nakula. 


The several versions of the story which could be cited 
from German, Russian, Persian, and other Aryan folk- 
lore, would merely present certain variations due to local 
colouring and to the inventiveness of the narrators or 
transcribers ; and, omitting these at the demand of space, 
it will suffice to give the Egyptian variant or corresponding 
form, in which the tragical has given place to the amusing, 
save, perhaps, in the opinion of the Wali. This luckless 
person “once smashed a pot full of herbs which a cook had 
prepared. The exasperated cook thrashed the well-inten- 





tioned but unfortunate Wali within an inch of his life, 
and when he returned, exhausted with his efforts at 
belabouring the man, he discovered among the herbs a 
poisonous snake,” 

In pointing to the venerable Buddhist Birth Stories as the 
earliest extant source of Aryan fables, it should be added 
that these were with Buddha and his disciples the favourite 
vehicle of carrying to the hearts of men those lessons of 
gentleness and tenderness towards all living things which 
are a distinctive feature of that non-persecuting religion, 
and thus of diffusing a spirit which would have us 





Never to blend our pleasure or our pride 
With sorrow of the meanest thing that lives. 








THE HIMALAYAS AND THE ALPS.* 
IN TWO PARTS.—PART I. 


E can, in a measure, exemplify the structure of the 
Himalayas by that of the bones of the right hand, 
with fingers much elongated and stretched wide apart, of 
which the wrist and back may represent the broader belt 
of granitic rocks of the eastern area, the thumb and fingers 
the more or less continuous ridges of the N.W., some less 
prolonged than others to the north-west, such as the Chor 
axis, which may be represented by the thumb, terminating 
on the southern margin near the Sutlej. The left hand 
placed opposite will represent the same features to the 
west of the Indus. We may further suppose the intervals 
or long basins between the fingers to be filled with sedi- 
mentary deposits, and the fingers then to be brought closer 
together, producing a crushing and crumpling of the strata. 
Conceive at the same time that an elevation or depression, 
first of one or more of the fingers, then of another or of 
the whole hand has taken place, and you are presented with 
very much what has gone on upon a grand scale over this 
vast area. 

As these changes of level have not taken place along the 
whole range from east to west in an equal extent, but upon 
certain transverse or diagonal lines, undulations more or 
less great have been the result, and some formations have 
attained a higher position in some places than in others, 
producing, very early in the history of these mountains, a 
transverse system of drainage lines, leading through the 
long axial ridges. 

The last efforts of these rising, sinking, and lateral 
crushing, and very slowly acting forces, are to be seen 
at the southern face of these mountains in the ter- 
tiary strata that make up the sub-Himalayan axis 
(Sivalik), a topographical feature which is most striking by 
reason of its persistence and uniformity for some 1,600 
miles ; for, although a similar and synchronal elevation of 
the Alps has taken place, the same regularity of oro- 
graphical features has not been the result, most probably 
from the difference in the original outline of deposition in 
the latter area. From Assam on the east to the Punjab cn 
the west, bending round and extending to Scinde, this 
fringing line of parallel ridges is found at the base of the 
Himalayas, sometimes higher sometimes wider, often form- 
ing elliptical valleys. Only in one part of the belt east of 
the Teetsa are they absent altogether, and for a distance of 
fifty miles the metamorphic rocks rise directly from the 
plains of India, a feature representing a great break—the 
correct interpretation of which will tell us very much of 
the past history of these mountains. These formations are 
of vast thickness, and in the Punjab, where they attain 








* From the address by Col. Godwin Austen, president of the 
Geological section, British Association. 
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their greatest width and elevation between the Chenab and 
the Indus, cover an area of 13,000 square miles. The 
whole of this material has been derived from the adjacent 
Himalayas, representing many feet of the older and higher 
mountain ranges, and has travelled down valleys that had 
been excavated in pre-tertiary times. 

This points to a slow subsidence of the whole southern 
side of the mountain mass, deposition generally keeping 
pace with it, broken off by recurring long intervals of re- 
elevation. Many long and instructive pages of its history 
are written on these rocks. These sub-Himalayan forma- 
tions are fresh-water or torrential, showing that since 
nummulitic or eocene times the sea has never washed the 
base of the Himalayas, In fact, there is no evidence of 
this from the gorge where the Ganges leaves the mountains 
up to the base of the Garo Hills; pointing to an extension 
northward at that early age of the Arabian Sea, separated 
from the Bay of Bengal by peninsular India. From 
Assam to Scinde there probably once existed one con- 
tinuous drainage line, a great river receiving its tributaries 
from the Himalayas, partly a land of lakes and marshes, 
the home of that wonderful mammalian and reptilian 
fauna which Cautley and Falconer were the first to bring 
to light. The Kashmir basin drained at the north-west 
end into the Kashingunga Valley to Mozufferabad, and 
that of Hundes and Ladak trended towards the same 
direction vid Dras. 

The southern boundary of this long alluvial plain was 
formed by the present peninsula of India, and probably of 
the extension of the Garo and Khasi Hills westward to 
the Rajmahal Hills. Depression has been considerable in 
the neighbourhood of Calcutta, nearly 500 ft. We know, 
probably, only a portion of the alluvial deposits. At 380 ft. 
beds of peat were passed through in boring, and the lowest 
beds contained fresh-water shells ; the beds also were of 
such a gravelly nature as to indicate the neighbourhood of 
hills, now buried beneath the Ganges alluvium. This is 
precisely the appearance of the country above Calcutta on 
approaching the present valley of the Brahmaputra. The 
western termination of the Garo Hills sinks into these 
later alluvial deposits, and along the southern face of the 
range up to Sylhet, the waters of the marshes, during the 
rainy season, wash the nummulitic rocks like an inland sea, 
and point to the very recent depression of all this area. 
The isolated granite hill-tops jutting up out of the marshy 
country from Dhoobri to Gwalpara and on to Tezpur all 
testify to the same continuous depression here. It is 
exactly north of this that we find the Sivalik formations 
absent at the base of the Himalayas, and we have the evi- 
dence of exclusively marine conditions in pliocene times at 
the base of the Garo Hills. 

We find also a large development of marine beds above 
the nummulitic limestone in the Jaintia country, passing 
up conformably into a great thickness of upper miocene 
sandstone of the Burrail range. In such sandstone, north 
of the Munipur valley, the only fossils found were marine 
forms. This gradual depression of the delta of the Ganges, 
the relative higher level of the water-parting and shifting 
of the Punjab rivers westward, appear to be only the last 
phase of that post-pliocene disturbance which broke up the 
Assam sub-Himalayan lucustrine system draining into the 
Arabian Sea. Zoological evidence is also in favour of this 
former connection of the now-separated waters of the 
Ganges and Indus basins, and the hill tracks of the Garo 
and Khasi Hills with peninsular India. The ground 
where the miocene rocks are absent is not where any de- 
nuding force from the north could have acted with any 
abnormal intensity. It lies under the hills, where no great 
tributary enters the plain, and might have removed the 











above formation. All the evidence is in favour of the 
axis line of depression in the Ganges delta between 
Rajmahal and the Garo Hills extending thus far, and 
that the miocene beds, once continuous, are ‘ere tbus lost 
to sight beneath the more recent yet extensive graveis aud 
conglomerates that here occur, and have partaken also of a 
last slight elevation of the mountain chain. 

Great lateral rolls or waves of the stratified rocks occur 
at intervals all along the southern line of the chain, and 
apparently have a connection with the transverse drainage 
lines. Within the mountains in the old rock basins—and 
these are analogous to the valleys of the Alps—are pliocene 
and post-pliocene beds of great thickness, but of fresh- 
water origin ; the remnants of which are to be seen in 
Kashmir and Scardo at intervals, along the valley of the 
Indus, and that large—now elevated—accumulation at the 
head of the Sutlej River in Hundes, first brought to notice 
by the labours of Captain (now General) R. Strachey. The 
remnants of these deposits in Kashmir and Scardo are 
found preserved in the more sheltered portions of the 
valley basins, untouched by the denuding action during 
the glacial period—the exponents presented to us of the 
enormous denudation that went on during the post-pliocene 
times, of which the glacial period formed a part. 

The extent and displacement of the upper pliocene beds 
is in North Italy and here very similar. Often abutting 
horizontally against the mountains, they are in other 
places found tilted at a considerable angle on the margin of 
their original extension. 

When we examine their contents, we find that the fauna. 
of that time in Asia, as well as in Europe, was more 
African in character, and genera now confined to that 
continent were abundant far to the north. The sluggish 
rivers and lakes of Sivalik times in Asia and of the corre- 
sponding period in Europe were the home of the hippo- 
potamus, crocodiles, and tortoises, of which the common 
crocodile, the gavial or long-snouted species, and an emys 
have survived the many geological changes, and still 
inhabit the rivers and low grounds of India to-day. The 
fresh-water shells are still the same now as then. Many 
species of antelope lived in the neighbouring plains and 
uplands; the elephant was there in the zenith of its 
existence, for no less than thirteen species have been found 
fossil in Northern India ; but it is impossible in a short 
address to enumerate the richness of this fauna, and the 
extreme interest that surrounds it. 

(To be continued.) 








ELEcTRICITY FoR Picnic Parties.—It is stated that the 
Cumberland Valley Railway Company has built an electric 
light car, which will be used to supply the electric light to 
picnic parties along the line. 


Smatt-WHEELED TrIcycLEs.—What can be done on 
small-wheeled bicycles has just been proved by the per- 
formance of Mr. Adams, who, riding a 44-inch “ Facile” 
bicycle, started at midnight, Friday, Sept. 14, from a 
point one mile beyond Barnet, on the Hatfield-road, and 
rode through Hitchin, Biggleswade, Bedford, St. Neots, 
Cambridge, and Huntingdon, returning by the same road 
to Hitchin, and went on to Langford, which’ he reached at 
midnight on the Saturday, having covered a distance of 
2414 miles in the 24 hours. The roads were in many 
places heavy with wet, and some time was lost on the way. 
Had it not been for these difficulties over 250 miles would 
certainly have been accomplished. Messrs. Larrette and 
Barrow, in accompanying Mr. Adams from Cambridge to. 
St. Neots, rode the 18 miles in 25 minutes, a splendid 
piece of road-riding on a tricycle, 
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FLAMES.* 


By W. Martrieuv WILLIAMs. 


HAT are they? They are commonly described as 
merely heated or “incandescent” gas. In a note 
to Chapter VII. of “ The Fuel of the Sun” I stated some 
reasons for questioning this definition and justifying “‘ the 
conclusion that flame should be classed as another and dis- 
tinct form of matter, in addition to those of the solid, 
liquid, and gaseous forms ;” thus reverting to the four 
elements of the ancients—fire, air, earth, and water—their 
real meaning being that matter existed in one or other of 
the four conditions of fire, gas, solid, or liquid, their use of 
the word “element” being to express the idea that we now 
represent by “ state.” 

I suggested further investigation of the difference 
between flame and incandescent gases, and Dr. W. Siemens 
has recently used the opportunities afforded by his rege- 
nerative glass furnaces for making such investigations. He 
finds that gases are not luminous at the temperature of 
molten steel (1,500° to 2,000°C.). At this high tempera- 
ture the air emitted no light to a darkened room, showing 
that gases cannot be made red-hot or white-hot as solids 
may. 

Further observations on the behaviour of flames them- 
selves disproved Davy’s theory that their luminosity is due 
to the incandescence of precipitated particles of carbon or 
other solids. My experiments showing the transparency 
of luminous flames (described in the above-quoted chapter) 
led me to the same conclusion, as such transparency of the 
white portion of the flame would be impossible if it were 
loaded with solid particles of carbon packed so closely 
together as to display continuous luminosity by their 
incandescence. 

In the German Annalen of Chemistry and Physics, W. 
Hittorf now claims priority over Siemens in respect to 
demonstrating this non-luminosity of heated gases. He 
observed in 1879 that a layer of air surrounding electrodes 
of platinum, made white-hot by a battery of 1,600 cells, 
appeared perfectly dark, and that with iridium heated even 
up to fusion by a battery of 2,400 elements, the gas media 
whether nitrogen, hydrogen, or oxygen, remained perfectly 
dark, and that these gases, when thus heated, became good 
conductors of electricity, even when its potentiality or 
penetrating power was low. 

It appears that Wedgwood in 1792 made similar furnace 
observations to those of Siemens, and, like him, concluded 
that the heated air therein was not luminous. 

It appears, therefore, that flame is not white-hot gas, 
nor white-hot solid particles precipitated from the gas, but 
is matter in a fourth condition—z.¢., in the act of vigorous 
combination, or what I will venture to call chemical vitality. 

Animal and vegetable activities depend upon the 
chemical combinations proceeding in organic structures, 
and if we may apply to the sum of these activities the 
designation of vegetable and animal life, I am justified in 
describing flames as an intense manifestation of inorganic 
or mineral life. There is really no innovation in this, but 
the opposite ; it is a return to some very ancient con- 
ceptions, 








In excavating at Suresnes, at the extremity of the Bois 
de Boulogne, the remains of a lake, or rather river, 
dwelling have been found. They consist, according to a 
correspondent of the Rappel, of piles and an enormous 
quantity and variety of bones, but at present no trace of 
iron or bronze has been discovered. 





* From the Gentleman’s Magazine. 





PLEASANT HOURS WITH THE 
MICROSCOPE. 
By Henry J. Stack, F.G.8., F.R.MLS. 


HE sketches of the mouth organs of the honey-bee 
given in KNow.epae, October 5, show that the insect 
is provided with a licking, lapping, and sucking tongue of 
considerable iength, while the wasp family have very much 
shorter tongues, and, except by biting a hole in tubular 
flowers, would not get at the nectar which the bee’s tongue, 
like the long proboscis of the butterfly, makes it easy to 
reach. 

Various accounts are given in different books of the 
structure of the bee’s tongue, and some of them are evi- 
dently founded upon imperfect observation. Such objects 
are by no means easy to see properly, and as many readers 
of KNowLEDGE may be glad of a little help in making a 
microscopical examination, we may suggest how they had 
better proceed. First catch a bee, as directed in the last 
paper, and watch it feeding in the test-tube. As stated, 
the tongue makes a sweeping, backhanded motion. It is 
like putting the hand, knuckles all down, on the table, and 
then drawing it forwards, raising it a little, and finishing 
the sweeping motion at the finger-tips. To understand the 
meaning of these motions, cut off the head of a bee, stretch 
the tongue out with a needle stuck in a little wooden 
handle, and then with a droplet of gum fix the head on to 
a glass slide. These arrangements and ordinary dissections 
are easily made under a hand-magnifier, the object being 
placed on a piece of glass. Mr. Baker (High Holborn) 
sells hand-magnifiers for the pocket, which can also be 
attached to little brass stands to hold them, at any height 
required, and they are good substitutes for a dissecting 
microscope. Mr. Browning also makes a cheap botanical 
dissecting microscope, which, with a larger piece of glass 
for a stage, answers for general purposes. 

Having prepared a bee’s head as described, look at it 
with an inch power and reflected light. This enables it to 
be seen much as is represented in Fig. 1 in the last article, 
but the tip will, if the specimen is quite fresh and un- 
injured, look a little rounder. The mandibles, D D, are 
depressed in the figure to show the other parts better. 
After carefully looking at the bee’s head in the way men- 
tioned, take another bee and carefully remove all the 
mouth organs from the head, operating with needles, while 
the object, or subject, is immersed in a drop or two 
of glycerine. This fluid prevents any shrinking of the 
parts, and gradually sinks in, making them transparent. 
As soon as the mouth organs have been well cleaned 
from any dirt or stray particles, place them in the 
little cavity of a “hollow glass slide” which opticians 
sell. 

This is an ordinary slide of thin plate-glass with a 
hollow ground out in the middle, and then polished. 
It forms a convenient cell in which to examine objects 
that must not be squeezed flat. In the case of the 
bee’s mouth organs it is well to remove the mandibles, as 
they are in the way of seeing other parts. The hollow 
slide should be filled with glycerine diluted with a little 
water, and the tongue, labia] palpi, and maxille neatly 
spread out. Then put ona glass cover. This most likely 
squeezes some of the fluid out, although the precaution has 
been taken of putting a drop of glycerine upon it before 
placing it over the object. If an inconveniently large 
air bubble is formed, slide the cover a little off the 
hollow, and put in a little more water or glycerine 
with a glass tube drawn out like a dropping tube, 
but with a rather finer point than usual. When 
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immersed in glycerine the tongue, with its appendages, 
becomes a _ singularly beautiful object, ‘with dark 
ground illumination. A power of 1} in. is handy fora 
preliminary view, after which a half-inch will exhibit 
most of the important details. The hairs are exquisitely 
arranged in a series of whorls, and become very brush-like 
towards the tip. All through the tongue there runs a 
tubular hollow, and at the tip an opening may be discovered 
as shown in the arched part of Fig. 3 (Oct. 5). I made a 
mistake in describing this as wnderside uppermost. It 
is exactly the opposite. The opening into the tube 
is on the upper side, which the reader will please 
correct in p. 217. This sketch was made from 
@& preparation in Canada balsam, which permits 
the use of much higher powers than can be employed when 
an object is in a cell with fluid, but it has the important 
disadvantage of pressing together parts that ought to be 
seen in their natural positions. The tip of the tongue is 
damaged by this squeezing. As seen in the glycerine it 
is not at all flat, but somewhat puffed out, and with a 
hollow like aspoon. Seen sideways the spoon shape is 
very plain. It is provided with peculiar short, sharp, 
curved spines. I imagine from an examination with high 
powers that at the base these spines may be provided 
with nerve filaments, and that they may be sense-organ 
appendages, like cat’s whiskers. After the tongue has 
been kept a few days soaking in glycerine, its 
transparency is increased, and the tube which runs down 
it is seen to be connected at the base with a 
bladder-like pharynx. The act of extending the tongue 
causes the whorls of hairs to stand out a little, and this 
oo them very effective for the sweeping use made of 
them. 

The maxilla, as seen with the half-inch objective, are 
not only hairy—which the knife-like maxille of biting 
insects are not—but liberally provided with respiratory 
tracheal tubes running across them. External organs freely 
supplied with these tubes are usually adapted to collect 
some information ; that is, receive and transmit some im- 
pressions. In the bee, the maxille are tongue-helpers, and 
we may be sure that a supply of nerve-power secures the 
harmonious co-operation of the several parts of this com- 
plicated feeding apparatus. As it is not convenient for 
KNOWLEDGE to give much space in one number to a single 
subject, further elucidation of the bee’s mouth organ must 
wait for the next paper. 








KRAO. 


T the recent meeting of the British Association, Mr. 

J. Park Harrison introduced the subject of Krao, 

the so-called “missing link.” He said that the idea that 
the hairy child lately exhibited at the Westminster 
Aquarium possessed ape-like peculiarities, which she had 
inherited from wild parents in some remote forest in Laos, 
appeared to be so widely entertained that he thought it 
well to bring the subject before the department. He 
quoted statements that had been made in advertisements, 
and in a circular issued at the Aquarium, and called 
attention to the guarded language of some of the daily 
papers, and he then said it was unfortunate that an account 
by Dr. Garson, which had appeared in the British Medical 
Journal, had not obtained a wider circulation. That account 
showed that there was nothing abnormal in Krao except 
hairiness, and since then a letter had been published from 
a resident in Siam which stated that her parents were 
Siamese, and were then living. Neither possessed any 





special peculiarities, nor did their other children. Siamese 
was Krao’s native language, but she had picked up a little 
Laos. The joints of her arms and fingers were flexible, but 
not more so than those of other Siamese. Her power of 
grasping things with the toes was also possessed more or 
less by all the Siamese, who are a barefooted people. Her 
parents were in the habit of showing her, and they sold her 
for £60—double the value of an ordinary child. The first 
letter of her name expressed whiskers. She was an intelli- 
gent Siamese child, with no peculiarity beyond hairiness, 
and she possessed rather a pathological than an anthropo- 
logical interest. 

Dr. Garson said that the child was a well-marked example 
of the yellow-coloured races found inhabiting the eastern 
parts of India. The cheeks were normal, there was no 
enlargement of the space between the gums and the cheeks, 
and the fulness of the cheeks was entirely due to their 
thickness. There were no double teeth; the hands and 
feet exhibited mobility, the feet not having been deformed 
by boots. The direction in which hair grew could be 
studied from this child on account of the quantity. On 
the fore-arms the hair was directed outwards and upwards ; 
on the upper arms it was outwards and downwards. 
Such cases occurred in various races and in different 
parts of the world. In many the development had been 
greater than in this child. There were no ape-like 
characters present, nor any that would indicate specific 
difference of any kind. As to the so-called rudimentary 
tail, there was no abnormality to be observed in that 
region. Cases of reported development of tail were ex- 
tremely doubtful. In some cases slight abnormalities did 
occur, but could not be regarded as tail developments. 
Every one had normally a homologue of a tail, but it had 
only in one or two cases been found to be enlarged in size. 
The explanation as to these abnormal developments of hair 
which seemed most reasonable was the atavistic theory. If 
we were able to trace back man to a primitive condition 
we should probably find that he was covered with hair 
The follicles in which the hair grew had not disappeared 
in ourselves, and an abnormal growth was simply the re- 
appearance of an old condition which was normal in the 
primitive race of man. 

Dr. Struthers, of Aberdeen, described Krao’s case as a 
special case of development of the hair which was normally 
rudimentary on the human body. He had once in Aber- 
deen had to examine the case of a body reported to have a 
tail, but he found that it was simply a case of misdirection 
of the natural bones, and so the tail case broke down. The 
anthropologists were often jokingly asked when they were 
going to find a man with a tail. It should be remembered 
that even the higher apes had no tail, and therefore the 
question of tail or no tail was of no importance. To discuss 
the missing link was to tread on dangerous ground. Hair 
would never settle the question. The great point was 
the brain. The missing link was not a link, but a chain. 
The brain was one link, and the other was erect posture. 
If we could conceive a monkey having somehow got one 
day an abnormally superior brain, it would not remain up 
a tree. Then his limbs would commence to adapt them- 
selves to their new conditions. Given the larger brain and 
the larger intelligence, the other development would follow 
in the course of time. The missing link, in one of the 
most painful senses, could be seen any day in the idiot 
ward of an asylum. 

Mr. Hyde Clarke said he was one of the Council of 
Science of the Westminster Aquarium, but they had not 
been asked to see Krao. He classed the “ missing link” 
with the tattooed Greek sailor and the whale that turned 


out to be a porpoise. 
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SEA ANEMONES 


AT THE FISHERIES EXHIBITION. 
By Tuomas KIMBER. 


VI.—_THE CAVE-DWELLER. 


Actinia troglodytes (Johnston). Scolanthus spheroides (Holds- 
worth.) 


Y the early writers this anemone was called viduata 
(widowed). Dr. Johnston adopted, after Mr. Price, 
the more distinctive term troglodytes, cave-dweller (from 
tpwyAodurnc, one who creeps into holes). Though abundant 
in many localities, and widely distributed all round our 
shores, it is not easily found by unpractised collectors, on 
account of its retiring habits. Its favourite custom is 
to hide itself in holes and crevices of rocks, in shallow 
tidal pools, and on the floors of caves. When scores of 
them are expanding their flowers in profusion at the 
bottom: of the bright water, they may easily be overlooked, 
since their mottled disks and barred tentacles resemble the 
sand and gravel in the pools where they live. They 
shrink on the slightest alarm, and hide themselves in the 
sand or mud, protruding only their tentacles perpendicu- 
larly, and sometimes barely the tips of these organs can 
be seen. When sand or mud is not available, their con- 
cealment is frequently secured by suckers on the column, 
to which fragments of shells and quantities of gravel be- 
come firmly attached, and even when placed in a tank 
they frequently retain these foreign bodies with great 
obstinacy for a considerable period. 





Fig. 1.—Disk, with B mark on Tentacles. 


Fig. 1. The Disk, dec.—The chief characteristic feature 
of troglodytes is the black mark at the foot of each tentacle, 
which is nearly always relieved by two white curved spots, 
forming together a strong resemblance to the Roman 
capital B. The tentacles are numerous, in fine specimens 
between two and three hundred ; they are set in four or 
five rows, and, as usual, the largest are innermost. 

There is no species of British anemones that varies so 
widely in colour of disk and tentacles. The general 
pattern of the disk is well described as resembling the 
pencilled pattern of a snipe’s feather. The bright orange, 
grey, and blue black varieties are the handsomest, and 
there are fifteen or sixteen others derived from the admix- 
ture of these colours. 

The marking of the disk itself, apart from the tentacle, 
is pretty constant. Each radius is light grey from the B 
marking on the tentacle to half way to the mouth; then 
there is a bright white spot, as shown in the figure, fol- 
lowed by a thin line of yellow, or drab edged with black, 





which is continued to the lip. The mouth is usually 
whitish. 
Generally there is no difficulty in determining this 


species. The B mark is the most certain distinction, and in . 


the few instances where this is not discernible, the firm 
texture of the column and base, Mr. Holdsworth points 
out, is “a fair mark.” Troglodytes is not so easily injured 
as most species are, and his adhesive power is compara 
tively weak. 





Fig. 2. 


Fig. 2. The Coluwmn.—The general colour is green, with 
an admixture of brown, producing various shades of olive, 
and sometimes dark brown columns are met with. The 
lower half is marked with pale stripes, which are broader 
towards the base. Above these stripes the column is 
smooth, and the suckers are there marked by pale spots. 

In large specimens the column is from 2 inches to 
4 inches in height, and from 1 inch to 1} inches in dia- 
meter, while the disk has fully 2 inches in breadth of 
bloom. Morecambe Bay and Torquay give specimens with 
orange and rose-red tentacles and disks; while from 
Boulogne they are obtained with rich full lake and light 
lilac colours displayed in their flower. 

Mr. Holdsworth met with examples of this species in 
deep sands or mud at Seaford, near Beachy Head, so 
peculiar is their habits, that for weeks in succession they 
kept retracted both disk and base so as thereby to assume 
the form of a flat bead or an onion, and evinced no dis- 
position to attach themselves by their bases after the 
manner of their kind. 

From this circumstance he named them spheroides, 
believing them to be a distinct species, living entirely free 
from attachment ; but he has since seen reason to modify 
his views. 

On some occasions, in the glass tank or vase, examples of 
this peculiar type will attach themselves by the suckers on 
the upper part of the column, and then they appear in an 
almost inverted position, with their base uppermost, where 
their disk ought to be. Specimens of this class are called 
by different writers vagabond, homeless, restless, and, 
besides receiving other hard names, they are described in 
this stage of their existence as “sowing their wild oats,” 
after which period they settle down, lead a quiet life, and 
become respectable. They are then a credit and an orna- 
ment to any aquarium, and perhaps all the more cherished 
for being reformed characters. This roving free habit 
marks especially the mud-dwelling class of troglodytes. 

The disposition to be at all times less firmly attached by 
the base than other species, and the habit for lengthened 
periods of living quite detached, particularly distinguishes 
Troglodytes as constituting an intermediate link between 
the permanently free and the permanently attached forms. 
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OR, “THE SEASONS ILLUSTRATED.” 
By Ricwarp A. Proctor. 


GIVE this week the Sun Views for the month, showing the aspect of the earth as supposed to be seen from the sun at six in the 
morning, noon, six in the evening, and midnight, Greenwich solar time, a month after the autumnal equinox. For comparison, the 
Sun Views for August and September are repeated. 
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FISH AND PHOSPHORUS. 
By W. Marriev WILLiAms. 


CURIOUS notion concerning fish diet is widely pre- 
valent. It is supposed to supply special brain food. 
If this were true the Dogger Bank fishermen, who feed on 
cod-fish, should be intellectual giants. I sailed for two 
months in a schooner, the skipper, the mate, and half of 
the crew of which had for many years eaten cod-fish at every 
meal. They were by no means remarkable for cerebral 
activity, nor are the rest of their class. 

The popular fallacy seems based on a series of other 
fallacies. First, that there is something very spiritual in 
phosphorus ; second, that phosphorus is a special and 
exclusive constituent of the brain; and third, that fish 
contains more phosphorus than other food materials. 

The first is mere imaginative nonsense. The second is a 
half-truth. Phosphorus is a constituent of cerebral and 
other nervous matter, but it is also a constituent of bone, 
which contains about eleven per cent. of phosphorus, while 
brain matter contains less than one per cent. 

The third fallacy seems to have originated in that very 
common source of error—viz., dependence on mere words. 
Fishes are remarkably phosphorescent—ergo, says the 
word-slave, they must abound in phosphorus. 

The fact is that the chemical element named phosphorus 
has nothing whatever to do with the phosphorescence of 
fishes, nor with that of the multitude of other phosphores- 
cent animals. The glow-worms (of which there are many 
species in England alone) and the numerous insects in- 
cluded under the general name of fire-flies are brilliantly 
phosphorescent without the aid of phosphorus. The 
minute jelly-like creatures that at certain times render the 
crest of every breaking wave a blaze of light, and mark the 
course of porpoises and bonettas with pale rocket-like trails, 
are animals in whose composition phosphorus is especially 
lacking. 

The true connection that exists between the luminosity 
of phosphorus and that of organic phosphorescence is that 
both are dependent on slow or languid chemical combi- 
nation, while vivid combustion is a manifestation of 
intense or vigorous chemical combination. Ordinary com- 
bustion is a vigorous combination of something with 
oxygen ; the phosphorescence of phosphorus is due to a 
slow oxidation of this element, and it is probable that the 
other cases of phosphorescence are due to the slow oxidation 
of something else. 

B. Radziszewski has recently investigated this subject, 
and concludes that the phosphorescence of organic bodies 
is produced by the action of active oxygen in alkaline 
solution. (Ozone is another name for active oxygen.) He 
describes two kinds of organic phosphorescent matter, 
the first of which contains hydrocarbons, and the second 
aldehydes, or yields aldehydes when treated with alkalies. 

According to this, all phosphorescence is a result of slow 
combustion, like that which produces animal heat, or the 
heating of a damp haystack or other heap of vegetable 
matter and water. 

As heat and light are both due to internal activities of 
matter, differing only in a manner analogous to the diffe- 
rence of motions of the air produced by the difference of 
the vocalisation of Santley and Patti, the mystery of Will- 
0’-the-Wisp, of oceanic phosphorescence, glow-worm light, 
&c., is no greater than that of the warmth of our own bodies. 

The anomaly of phosphorescent light is that it is ac- 
companied with no sensible elevation of temperature, while 
ordinary combustion, when it rises to the pitch of effecting 
luminosity, is accompanied with intense heat. 


- 








There must be an essential difference between the waves 
of white light emitted by incandescent platinum or white- 
hot carbon, and those from the glow-worm. I am not 
aware that mathematicians have satisfactorily fitted the 
undulatory theory of light to the explanation of these 
differences.—Gentleman’s Magazine. 








Persons who fancy that wetting coal increases the heat 
in the furnace may be interested to know that a series of 
tests was made recently at Bochum, Germany, to determine 
the values of wet and dry bituminous coal in making 
steam. According to the American Mechanical Engineer, 
washed slack, holding 18 per cent. of water and 9-9 per 
cent. of ash, evaporated 5:7 lb. of water per pound of fuel ; 
while the same coal, with only 3 per cent. of water, made 
from 8 to 8-5lb. of steam. Making due allowance for 
moisture by reducing to a standard of like quantities of 
coal from moisture, there is found to be a direct loss, by 
using wet coal, of 14 per cent. 


Orcanic Compounps IN THE Sun.—The third volume 
of the Royal Engineers’ Institute Occasional Papers, re- 
cently published, contains a very interesting communication 
from Captain Abney, upon a new method of spectroscopic 
analysis as applied to the investigation of solar physics. 
Captain Abney’s and Colonel Festing’s combined investiga- 
tions referred to that part of the spectrum lying beyond 
the extreme visible limit at the red end, the energy of 
which can be made apparent under certain conditions, and 
the dark lines beyond this limit may be photographed and 
thus accurately mapped out. As an illustration of the 
practicability of this, Captain Abney described a very 
beautiful experiment suggested by the permeability of 
ebonite to the energy of certain rays, as shown by experi- 
ments with the photophone. He arranged an are light so 
that the image of the carbon points and of the are were 
thrown on the focussing screen of the camera, and he then 
interposed between the light and the plate, which was 
sensitive to dark radiation, a screen of ebonite. - The 
success of this interesting experiment proved that 
ebonite is transparent to the dark rays beyond the 
red end of the spectrum. Experiment showed that 
in this region very few metals have any lines, those 
fusing at very low temperatures, such as sodium, po- 
tassium, and calcium alone giving indications, and this 
suggested that the dark lines seen must be due to other 
and probably compound bodies. Commencing with water, 
Captain Abney and Colonel Festing examined the spectra 
of a large number of compounds, some of them highly com- 
plicated, and after their experiments had been completed, 
they compared the spectra they had obtained with the solar 
spectrum. The coincidence observed by these comparisons 
led to the “inevitable conclusion that we must have some 
derivation of benzine and ethyl] present either in our atmo- 
sphere or in the sun.” Solar spectra taken at different 
times of the day proved the former supposition to be un- 
tenable, although Captain Abney states that recent experi- 
ments lead him to believe that such derivations exist in 
space. These investigations largely confirm, and are con- 
firmed by, those of Dr. Huggins, on the composition of 
cometary matter. Dr. Huggins has shown by the spectrum 
the existence of hydrocarbons not only in comets, but also 
in nebulous matter, and his results accord with those of 
Captain Abney and Colonel Festing, whence Captain Abney 
deduces “that there is no doubt whatever in my mind that 
as spectroscopic science advances, so we shall be able to 
place more and more compounds in the stars, in the sun, 
and in cometary matter.” —Hngineering. 
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LOCUSTS. 


NHE districts of Matheran and Mahableshwar, in the 
Bombay Presidency, according to the Colonies and 
India, have been suffering from an invasion of locusts, 
huge swarms of which have settled on the trees, which 
appear to be covered with red foliage and clusters of red 
flowers during the occupation, but when abandoned are 
nothing but bundles of bare twigs. While the locusts are 
on the wing, it is difficult to make any impression on them, 
although an Italian landowner, resident in Cyprus, has 
destroyed vast numbers by placing in their path, soon after 
they are hatched and still unprovided with wings, pits so 
prepared that, after tumbling in, it was impossible for them 
to get out. ‘This, however, is only feasible during the 
wingless stage, when the young locusts march across the 
country in great columns, more than a mile in breadth. 

But the most radical treatment is that of destroying the 
eggs, which, fortunately, are deposited, not singly, but in 
masses in one place, generally on an uncultivated hillside. 
The female inserts the eggs by means of a sword-like ap- 
pendage, and sheds a glutinous matter for their protection ; 
and, as traces of this may be seen glistening on the surface 
of the soil, it affords an easy clue for the searcher to dis- 
cover their whereabouts. In Cyprus rewards have been 
offered and taxes imposed with a view to stimulating the 
peasantry to destroying the eggs, 62 tons of which were 
brought in during 1868, representing 50,000,000,000 
locusts, the result being that the pest disappeared for 
several years. 

Enormous as is the destruction caused by the locust, 
there is one advantage about it, viz., that it is edible—in 
Arabia men and horses using it regularly as an article of 
diet. By some of the natives they are eaten with oil after 
being stripped of their legs and wings, but Lady Anne 
Blunt, in her travels, was in the habit of boiling them and 
dipping them in salt. Their flavour is described as savour- 
ing of a vegetable, not unlike the taste of green wheat. 








Mr. T. R. Curupert E. Peek read a paper at the 
recent meeting of the British Association, on the hot 
springs of Iceland and New Zealand, with notes on Maori 
customs. The author had recently visited the hot springs 
of Iceland and New Zealand. Several most important 
differences were noticed in their composition. In the case 
of the hot mud wells of Iceland there is so much copper 
suspended in the mud that several companies have been 
started to work them commercially ; while the mud springs 
of New Zealand are so full of infusoria that in times of 
famine the natives manage to sustain life on a diet chiefly 
consisting of mud. Some of the New Zealand springs con- 
tain a very large percentage of mineral, and the analysis of 
one of the most powerful was given. The hot springs of 
New Zealand appear to extend from Mount Tongariro to 
White Island. On April 25 Tongariro was observed to be 
giving out more smoke than it had given out since 1870, 
when a considerable eruption took place. The two most 
remarkable objects in connection with the New Zealand 
geysers are the pink and white terraces. These consist of 
regular steps, each of which forms a small basin full of the 
clearest water. In the case of the white terrace the water 
has a beautiful sky-blue appearance, while at the pink 
terrace the whole is tinged with a delicate salmon colour. 
The upper basin in each case is about eighty feet above the 
level of Lake Rotomahana. The whole country round is 
covered with hot springs and mud wells, and the greatest 
caution is required to avoid an accident, which would 
probably be fatal. 











“Let Knowledge grow from more to more.” —ALFRED TENNYSON. 





Only a small proportion of Letters received can possibly be in- 
serted. Correspondents must not be offended, therefore, should their 
letters not appear. 

All Editorial communications should be addressed to the EDITOR OF 
KNOWLEDGE; all Business communications to the PUBLISHERS, at the 
Office, 74, Great Queen-street, W.C. I THIS Is NOT ATTENDED TO 
DELAYS ARISE FOR WHICH THE EDITOR IS NOT RESPONSIBLE. 

All Remittances, Cheques, and Post Office Orders should be made 
payable to Messrs. Wyman & Sons. 

The Editor is not responsible for the opinions of correspondents. 

No COMMUNICATIONS ARE ANSWERED BY POST, EVEN THOUGH STAMPED 
AND DIRECTED ENVELOPE BE ENCLOSED. 





THE GREEN SUN IN INDIA. 


Indian Ocean, Lat. 9.25 N., Long. 65.16 E., 
Sept. 10, 1883. 
[961]—I write to you an account of the very peculiar colour of 
the sun this morning, and should be glad if you could advance any 
theory for such an occurrence. The sun rose about six o’clock this 
morning, and upon appearing upon the horizon it was a bright 
emerald green, and it retained the colour until it was some distance 
in the heavens, although as it rose it gradually got a lighter shade. 
There were very few clouds about, and those were of a light, fleecy 
nature. There was another curious effect. The decks were being 
washed, and the rays thrown upon the rails and hurricane-deck 
were reflected of a pale emerald green. Last night was a fine sun- 
set—some dark clouds lit up with crimson and bright orange shades. 
The wind is light, and the sea quite calm. We have had no rain 
since we left England—Aug. 16. We have two old sea captains 
aboard, and they say never in their experience did they witness such 
a phenomena. 
6.30 p.m., Sept. 10. 
Since writing this morning I have watched the sun set, and as it 
approached the horizon it assumed the green shade, which inten- 
sified the nearer it got to the horizon. We could not see it dip, as 
some clouds at the moment obscured it. The light thrown upon 
the back of the clouds was pale golden. We have lost the moist 
atmosphere of the 8th and 9th September, when we were in the 
last of the monsoon, and knives and keys were rusted in the pocket, 
and a pair of scissors left in a work-basket in the cabin would be 
coated with rust in twenty-four hours. Sept. 11.—The sun rose 
and set to-day of the same green colour. Sept. 12.—We had a 
slight shower at 5 a.m. of only a few minutes’ duration. The sun 
again rose green in the W. and 8.E. The sky was of a deep blue, 
with some white opaque clouds that stood out in bold relief. In 
the east there were some light fleecy clouds, and in the S.W. some 
dark heavy ones that were discharging rain, but they were a long 
way from us. We are making about 5° of longitude east per day, 
and 3° of latitude. I shall observe the sun to-night and to-morrow 
morning, and post this at Colombo to-morrow. Last night the sun 
again set green. Sept. 13, 6 a.m.—We are just entering Colombo, 
and the sun is rising the normal colour. One of the quartermasters 
informs me that last evening the moon, when approaching the 
horizon, assumed the same green colour. No one here on board 
has any theory to account for it. H. M. J. 
8.8. Mirzapore. 


{We shall consider this subject specially next week, when more 
evidence will be collected.—R. P.] 





GREAT SUN-SPOTS AND SUN BLUE. 


[962]—On the afternoon of Thursday, October 11, a good deal 
of foggy light cloud was drifting across the sun’s face, making it 
possible to take naked-eye views of the luminary. I was surprised 
to see distinctly two very large spots, and (I think) to glimpse a 
third. I have unusually good sight, and have frequently seen 
single naked-eye spots during the past two years, but have never 
seen two at once before, nor do I know if the observation has often 
been made. I took an opportunity some hours later of examining 
the sun with a small hand telescope, and was well rewarded for my 
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pains, as it presented a beautiful view, being covered with groups 
of spots all over the zone in which they appear. 

I see by the daily papers that an unusual “ blueness” was 
observed on the orb, on the same day, [?] at Panama and Colombo. 
It seems plausible to consider that our great “ variable star” has 
reached a minimum of light and a maximum of disturbed surface. 

T. P. B., Lieut. R.A., F.R.A.S. 





GREAT SUN-SPOTS. 


[963]—I enclose a rough drawing of the sun-spot described by 
“Excelsior” [943], made with a terrestrial telescope of 23-in. 
aperture, on Sept. 16. It was visible to the naked eye as a black 
spot to the right of, and below, the sun’s centre. As far as I could 
judge (being unprovided with means for exact measurement), it 
was about liin. or l}in. in length. There were no “bridges” 
visible, but there were signs of their formation in the left-hand 
spot. There were bright facule to the right of the spot. 

VIGNOLEs. 





P.S.—How is it that the left-hand is the eastern limb of the sun ? 
I always thought the sun rotated from W. to E., in which case 
would not the left hand be west? Could you kindly explain the 
mystery ? 

[When a man faces you would you not say that his right limbs 
were to the left as you view him ?—R. P 





’ [964]—The most astonishing change has taken place on the 
sun’s surface since Saturday last. On that day the highest power 
at my disposal could reveal but seventeen spots of size enough to 
exhibit detail. The sun’s disc was hidden by clouds and fog till 
this morning, when, on turning my telescope (3-in. Dollond) on the 
sun, I found the disc was covered with spots from limb to limb. I 
could get but transitory glimpses owing to the clouds, but I 
managed to obtain rough sketches, of which I send you copies, as 


a ee 
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Appearance of Sun, Oct. 10, 1883 (Power, 40). 


I think the complex construction of the group marked A in the 
sketch might interest you. In this spot, which had but one 
penumbra, I counted no less than twenty-three nuclei. I noticed 
that the “granules” were exceptionally well brought out. Is this 
the effect of fog ? The time was too short and the sun’s image too 
faint to measure the spots by projection, so the dimensions are 
guess-work. However, I think I am justified in saying that there 
were three or more spots of 2’ or over in diameter. The most 
northerly of the three huge spots has a very curiously spiral 
appearance. It looks like two whirlpools, whirling opposite ways 








and joined together. My sketch of it was unfinished, owing to 
clouds, but I hope to see it to-morrow. 
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Group A.—Wednesday, Oct. 10, 1883, 3.30 p.m. 
(Telescope, 3-in. aperture; Power, 80). 


What is the position of the solar axis as seen from the earth at 
the different seasons of the year? Not knowing this, I cannot even 
approximately record their position from day to day. Then what 
means are there of ascertaining if the equator of one’s scale 
coincides more or less with the plane of the ecliptic? This, of 
course, changes the aspect of the spots as seen morning and 
evening. VIGNOLES. 

[ To these questions a reply shortly, with suitable illustrations.—- 
R.P.| 





MOON’S SURFACE. 


[965 ]|—Some time ago, in Vol. I., I think, several methods were 
given in KNOWLEDGE for producing a surface similar to that of the 
moon. In the course of my work to-day, I came across a very 
pretty illustration. By trade I am an electro-plater, and I had been 
“throwing down” some old silver solution, and had got my silver 
chloride precipitate settled at the bottom. After washing and fil- 
tering, I had put it, in a pasty state, over a good strong gas-stove. 
The temperature was high, and as the water began te boil it all 
spirted up through the paste, and some splendid volcanoes were pro- 
duced. With the steam that issued out of them, the more liquid 
paste also rose, and flowing out of the mouths of the tiny craters, 
and gradually drying, made those ridges or ranges of mountains 
which one sees in the moon. In one place there was a most beau- 
tiful “ Copernicus,” which was formed thus :—The steam out of one 
crater kept on blowing thick bubbles, which, bursting, formed a 
ridge all round the interior of the crater. In another place I had 
my “Tycho.” The stuff gradually drying, cracked in several places. 
I poked a thin stick down one of the craters, and when I pulled it 
up the more liquid stuff from below came up also, and filled all the 
fissures, making the thing look very real. 

I should think that the same thing done with plaster would be 
very useful, and would be more like the real thing than throwing 
sand on to it. SILVERSMITH. 





SMALL WHEELS FOR TRICYCLES. 


[966]—Some of my correspondents tell me that they should be 
glad to try tricycles with smaller wheels, but makers tell them it 
is impossible to make front-steerers with vertical pedalling, so as 
to keep the heels of the riders clear of the axles, without putting 
the riders so far forward thata considerable weight shall be thrown 
on to the front steering wheel. 

This is a mistake. Messrs. Singers have recently made to my 
instructions an “ Apollo Sociable” with 40-in. wheels. With the 
saddles almost over the pedals the machine is so well balanced that 
the front wheel can be easily lifted by a sharp pressure of one foot 
by a single rider when both are seated, and yet the heels of the 
riders are clear of the axles by about 1 in. 

JoHN BrownineG, Chairman of the London Tricycle Club. 





TRICYCLE WHEELS. 


[967]—A few days ago I had KnowLence sent to me, and I much 
regret I have not seen it before. Ican only say in future I shal} 
read it regularly. As I am writing a treatise on the theoretical 
and practical construction of the tricycle, which I hope to be able 
to publish before the next spring exhibition, I am much interested 
in the letters of “Sigma” and others regarding the size of the 
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wheels, and I hope a few remarks of mine may assist tricyclists in 
forming correct conclusions. The reason why opinions so greatly 
differ is that the height of the rider, the weight of the machine, the 
gradient and surface of the road, and the comfort of the position 
are not by different persons equally considered and allowed for. I 
cannot give in a letter the mathematical proofs for my deductions, 
but I will mention them as results only. It is a fact that 
given the man and a perfectly level road, a machine can be 
built to fit him properly, that is to say, on which he can exer- 
cise the greatest comfort in position, the best average speed 
suitable to his strength, and the best adjustment regarding 
the transfer of his power to the machine, and with evenly-geared 
wheels. This machine will be best for cycling on level roads with 
ordinary obstructions. The dimensions of the wheels work out as 
follows .—For a man 6 ft. high, 48} in.; 5 ft. 10 in., 474 in.; 
5 ft. 8 in., 453 in.; 5 ft. 6 in., 44in. Starting with this “best 
machine,” it is for cyclists to alter the proportions to suit their 
various requirements. For racing on a level track the wheel can be 
greatly reduced with much advantage from the saving of weight 
and gearing-up. For rough level roads the reduction must be 
much less than for racing-path—in fact, 2 in. less will be ample; 
and for hilly roads a wheel 2 in. larger than the normal size will be 
more suitable, the gearing down or up being a matter of strength. 
The reasons that should guide a person in this matter are simple. 
A big and little wheel run (for our purpose) equally freely on a 
level surface without impediments. On a track, therefore, a 
machine cannot in reason be too light with small wheels geared-up 
to the rider’s power. Now, it is known that the measure of propul- 
sion in a tricycle is the amount of weight in suspense in front of 
the axles (that is to say, disregarding muscular propulsion, 
which is only supplementary). When, therefore, a rider arrives 
at a hill, the size of the wheel regulates the distance his weight 
is thrown behind the axle, and as whatever weight is behind 
the axle has to be compensated for by the propulsive 
power before any propulsion is given to the machine, it necessarily 
follows that small wheels are very much worse than large ones for 
hill climbing, as the rider will have to uselessly expend exactly as 
much force to counterbalance the amount of weight thrown behind 
the axle, or else bend himself double. The larger the wheel, 
therefore, the less waste on this account, so for rough roads and 
hills it is better to have large wheels at the expense of extra 
weight, which also gives increased strength, &c., for the extra 
strains and jolts, the power being the same, owing to 
the gearing-down. This principle being known, cyclists can then 
choose small or large wheels according to the country they travel 
in. I hope in my little work to explain the pros and cons that 
should guide in forming an opinion as to the dimensions most suit- 
able for special requirements. I would generally recommend a man 
of ordinary power, with fairly good roads and content with from 7 
to 84 miles an hour, weighing a fair average weight in accordance 
with his height, to ride a machine evenly geared, with wheels 
as in my table. Then if strong, and preferring a faster pace, 
use larger or smaller wheels and gear up or down according to 
the nature of the country generally ridden. For rough roads 
err rather on the side of strength, as although a light 
machine may be pleasant, still a feeling of safety against a pro- 
bable collapse is to be considered, and I feel sure, for ordinary 
riders, a machine built with evenly-geared wheels will afford the 
greatest pleasure for all-round work, and give most satisfaction. 
I may mention that the swing frame enables smaller wheels to be 
used for hill-work; and as next season the patent will be open to 
other makers, if they wish to adopt it, I have no doubt smaller 
wheels will be used in future, as the objection mentioned by me 
before will be overcome by the rider’s weight swinging in front of 
the axle in accordance with the gradient. F. WARNER JONES. 





LETTERS RECEIVED AND SHORT ANSWERS. 


Omeca. Thanks for corrections. But as to your remarks about 
whist, tricycles, &c., I would ask you to remember that there are 
other readers besides yourself, who not only like these papers but 
complain when (as recently) such articles do not appear regularly. 
Your way of telling the editor what the generality of the readers 
want is tant soi pew suggestive of coolness.—ONE WHO WOULD LIKE 
TO BE Stronc. Have sent your letter on. The author of these 
articles says he cannot think any one can get harm from running 
exercise begun and continued carefully as he suggested. A pigeon- 
breasted youth might certainly hurt himself by starting to run a 
mile or even much less at the first effort. But a steady daily run, 
begun at short distances and never pushed to distress, is not going 
to hurt him, but rather to do him much good in the long run, even 
if he should never come to a long run.—J. K. Murray. Certainly 
you are right. If you put the point of any object against a glass, 
the distance between that point and its reflection will be twice 





the thickness of the glass, not once, as stated in “ Reason 
Why.”—E. D. Girpizestonz. You insinuate that being editor I 
burke your reasoning, and convert my editorial chair into a 
“ coward’s castle.” I can only follow the course which commends 
itself to me as best, and it did not seem to me best to insert your 
very long argument in defence of Jack Ketch, in the course of 
which you made out that the average hangman is rather better 
than military and naval men and might be (as you said at the 
close) a long way better than the average editor. If it was very 
ill-mannered, after that, to call your letter “illogical,” or your 
comparison between our fighting men and hangmen “sheer non- 
sense,” I am sorry; but emphatically, my dear sir, You began it, as 
boys say. You say you jhave learned to be pachydermatous: 
verily, it is as well; you need to be. Your picture of Jack 
Ketch as “the ingenious mechanic inventing improvements in the 
art of suspending and dropping weights and then putting his scheme 
in practice,” or as “the poorly paid father of a large family who 
for his children’s sake would accept work otherwise most distasteful 
to him,” may seem to you truthful. I hereby lay it before readers 
of KNOWLEDGE as the result of your thought over this subject ; 
merely remarking that the art of suspending and dropping weights 
may be put in practice in other ways than by hanging, while I 
should think a decent man with a large family would rather hang 
himself than degrade his children by taking the hangman’s office. 
In saying that everyone knows the real nature of candidates for 
this office, I used a form of words which is I admit (will that 
content you?) not strictly correct. One says in the same sort of 
way, Everyone knows the earth is a globe, though of course strictly 
speaking this is not true; for there are a few who think the earth 
flat, and I see now there is one Lieut. Middleton who has got beyond 
that and thinks her surface rather hollow. As to your closing 
remarks, I really have never thought whetherI am ‘far your 
superior in age and experience, in talent and acquirements.” If 
among my correspondents a Methuselah, with the experience of a 
Solomon, the talent of a Galileo, and the acquirements of a 
Whewell, were to advocate a view which seemed to me incorrect, 
I should say so, and try to maintain the position I deemed just. For 
yourself, if in a half-column letter you can maintain your view 
about the hangman, keeping to the question, and setting down 
naught in malice about “the services” or my poor services as 
editor here, you shall have the space. But what is mistaken for 
editorial cowardice is very often editorial kindness. I get some 
letters which it would be sheer cruelty to publish.—T. Harris. Too 
bad of Airy to call them lunatics, was it not? Yet not suitable 
subject for a lecture.—Fatima. Quite with you on that question. 
—W. Harris. The sun rises at Hayward’s Heath on November 
1st about 23 degrees south of east, or very nearly East-South-East. 
Cosmos. Your question, ‘What is the rate of variation in the curva- 
ture of an ellipse?’’ is not clear.—B.D. Thanks; but your sugges- 
tion earlier made by another.—E. K. H. A. Thanks for amusing 
cutting from Tit-bits. It is news that the sun is ever at the zenith at 
our antipodes. The use of technical words probably made the 
answer as good (or as worthless) as if it had been correct.—H. 
Hansky. No room at present for Lithography.—DrsponpEnt. I 
know of no better way to overcome extreme depression than by 
getting something to occupy your mind and body too. Try some 
long-lasting occupation for the Blue Devil as Michael Scott did for 
his Black One. He set him to make a rope of sand: you might try 
to prove the earth a globe to the satisfaction of Mr. John Hampden: 
the task will be as endless, but it will serve the suggested purpose. 
—T. R. Hurron. That is probably the right view of meteoric 
and cometic matter; only there is not enough now left in our 
system to be visible from any point of view as nebulous matter 
round sun.—G. G. CutsHotm. Article in type, but great pressure of 
matter may prevent its early appearance.—C. H. WrEN. A new 
series of such notes will shortly begin.—ARNoLp ReEp. Please ask 
questions separately—W. Granpy. Thanks for suggestion.— 
SitversmitH. Thanks. Letter has already appeared.—Rerry Rix. 
Ditto.—W. Gitpart. Do not know where Andrews was born, or if 
he was really the originator of Moore’s Almanac.—T. W. PipER. 
Observations during last transit of Venus have not yet been 
reduced. Thanks for suggestion about KNowLepGE; will send to 
publishers. Do not think the principles of spectrum analysis will 
be affected if the new views about the luminosity of gas be 
established.— Ursa Masor. There is a full account of the 
Lunar Hoax in my ‘Myths and Marvels of Astronomy.’’—J. T. 
§. L. L. Why should those rays turn the earth one way more 
than another ?—Jas. Rows. Explained in most recent books 
of Astronomy.—Amy Briacs. Your letter soon. Do not 
myself know.—E. M. J. Thanks for encouraging letter. 
—J. H. Tuomson. Your letter unfortunately made such 
travels to reach me, and was so long delayed, that it would 
have been useless to send the enclosure on. They cannot have 
been eggs though. 
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SOLUTIONS. 
THE ARABIANS, p. 222. 

1. Kt to K4 K to B4 8. K to B2 K to Ktd 
2. K to K3 K to K4 (best), 9. Kt to Kt6 K to R6 
3. Kt to B8 K to B4 10. Kt to B6 K to R7 
4. Kt(B8) to Kt6K to Kt5 11. Kt to B4 K to R8 
5. Kt to K7 K to R5 12. Kt to B5 K to R7 
6. Kt to B5 (ch)K to Kt5 13. Ktto Kt4 (ch) K to R8 
7. KttoKt7 KtoR5 14. Kt to Kt3 mate 


If Black plays 2. K to Kt5, White replies at once with Kt to Kt7, 
and mate follows as above on the 10th move. All Black’s other 


moves are forced. Ws 
ProsiEM No. 101, py W. FuRNIVAL. 
1. B to Rsq 1. P to B38 
2. R to QKt2 2. P takes Kt 
3. R to Kt2, mate. 





PROBLEM No. 102. 
By J. A. Mites. 
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White to play and mate in four moves. 





THE following termination occurred in a game recently played at 
Purssell’s Chess Room. 
AMATEUR. 
BLAck. 
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Q to R4 (ch) Q to R4 
Kt takes P (ch) K to R2 
Q takes Q, mate 
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R takes B! Q takes R 
Kt (B3) takesQP P to B3 (a) 
Kt to K7 (ch) K to R sq 
Kt(B4)to Kt6(ch) P takes Kt 

(a) If Q to Kt4 instead, then Kt to K7 (ch), KtoRsq. Kt 
(B4) to Kt6 (ch), Q takes Kt. Kt takes Q (ch), and mates next 
move. 





GAME RECENTLY PLAYED BETWEEN MEPHISTO AND A 
STRONG AMATEUR. 


BisHop’s GAMBIT. 


White. Black. White. Black. 
Amateur. Mephisto. | Amateur. Mephisto. 
1. P to K4 P to K4 |} 14. Bto Q2(d) Castles QR 
2. P to KB4 P takes P |15. RtoKsq Pto Ktd 
3. B to B4 P to Q4 | 16. Kt to R2 P to B6 
4. BtakesP QtoR5(ch) | 17. Q to K3 Kt takes P (e) 
5. K to B sq P to Kt4 | 18. P takes Kt B takes P (f) 
6. Kt toQB3 —B to Kt2 | 19. K to B sq (g)P to B7 
7. P to Q4 Kt to K2 | 20. R to K2 KR to K sq 
8. Kt to B3 Q to R4 | 21. Bto B sq B takes KKt 
9. PtoKR4 PtoKR3 | 22. RtakesB P to Kt6 
10. K to Ktsq Q to Kt3 | 23. R to R sq Kt to Q4 
11. P to K5 P to B3 (a) | 24. Q to BS (h) Kt takes Kt 
12. B to Kt8 (b) B to B4 Resigns 
13. Q to K2 (c) Kt to Q2 | 


NOTES. 


(a) So far all are book moves. P to B3 is condemned by the 
books, but we have found this move answer on several occasions. 

(b) B to K4 is more in accordance with the spirit of this attack, 
for after P takes P, P takes P. R takes R, B takes R. P to 
KKt4 might become dangerous. 

(c) P to Qd may likewise be played here. 

(d) 14. P to R5,Q to R3. 15. P to K6, P takes P. 
P, Castles, leads to no favourable result. 

(e) A paying sacrifice. 

(f) Black could at once regain the piece by P to B7 (ch), fol- 
lowed by P to Kt6, but he prefers to give up another piece for a 
further attack. 

(9) Black threatened B to Q5. 
then R takes B, &e. 

(h) White’s best was to give up his Q for the two Rooks. 


ie 
16. B takes 


If White played 19. Q takes B, 





ANSWERS TO CORRESPONDENTS. 
*,* Please address Chess Editor. 


J. A. Miles.—It is impossible always to be correct in matters 
problematical. We accept Mr. Planck’s opinion. 

J. C. Pattesen.—The book of ‘‘The London International Tour- 
nament of 1833” will appear in January next. 

Correct solutions received :—Problem, No. 100: Herbert Jacobs. 
No. 101: W. Saxon, John Watson, W. Anderson, H. A. D. 

G. R. M.—Cook’s “ Synopsis of Openings.” 

Leonard P. Rees.—Letter received; reply follows. 








An important new work by Robert Hudson Graham, C.E., will 
be shortly issued by Messrs. Crosby Lockwood & Co., London, 
entitled “ Graphic and Analytic Statics in Theory and Comparison ; 
their practical application to the Treatment of Stresses in Roofs, 
Girders, Bridges, Arches, Piers, and other Frameworks. With a 
chapter on Wind Pressures, and a number of Diagrams and Plates 
to Scale, with examples—many taken from existing structures.” 
The same publishers also announce for immediate publication, “ The 
Art of Soap-Making: a Practical Handbook of the Manufacture of 
Hard and Soft Soaps, Toilet Soaps, &c.” (by Alexander Watt) ; 
‘The Engineer’s and Shipowner’s Coal Tables” (by Nelson Foley, 
author of “ The Engineer’s Office Book of Boiler Construction’’) ; 
and the following works in their popular “ Weale’s Rudimentary 
Series :””—‘‘ Farm Buildings : a Treatise on the Buildings necessary 
for various kinds of Farms, and their Arrangement and Construc- 
tion; with Plans and Estimates” (by Professor John Scott, being 
the fourth volume of Scott’s “ Farm Engineering Text Books”) ; 
and a revised and enlarged edition of “Sanitary Work in the 
Smaller Towns and Villages” (by Charles Slagg, A.M. Inst. C.E.). 
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